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(57) Abstract 

The invention relates to a corneal 
pocketing tool for separating the lamella 
of the cornea. The corneal pocketing 
tool has a dissector portion for insertion 
into a corneal incision and a reference 
surface or region adapted to contact the 
cornea. As the dissector is advanced 
into the corneal incision the reference 
region comes into contact with the sur- 
face of the cornea and resists further 
advancement of the dissector. As the 
reference region is moved in a clock- 
wise or counterclockwise direction, the 
dissector portion follows in the same di- 
rection forming a pocket in the cornea. 
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CORNEAL POCKETING TOOL 

FIELD OF THE INVENTION 
This invention involves a surgical instrument for intraGorneal pocketing. The 
handheld surgical tool is typically inserted into a corneal incision and maneuvered to 
create a corneal pocket. This invention also provides a method for creating an intracorneal 
pocket. 

BACKGROUND OF THE INVENTION 

Anomalies of the overall shape of the eye often cause appreciable visual disorders, 
such as hyperopia, myopia, and astigmatism. The surgical treatment of these and other 
disorders often involve creating a separation or pocket between the stromal layers of the 
cornea. Various materials, substances, or inserts may be placed within the pocket to 
effectuate changes in the geometry of the cornea or deliver drugs or other biologic agents. 

For example, these disorders may be corrected using surgical methods involving 
the implantation of polymeric rings (intrastromal corneal rings) in the eye's corneal stroma 
to change the curvature of the cornea. Previous work involving the implantation of 
polymethylmethacrylate rings, allograft corneal tissue,, and hydrogels is well documented. 
One of the ring devices involves a split ring design which is inserted into a pocket in the 
form of an annular channel dissected in the stromal layer of the cornea. See, for instance, 
the use of intrastromal rings in U.S. Patents Nos. 4,452,235 to Reynolds; 4,671,276 to 
Reynolds; 4,766,895 to Reynolds; and 4,961,744 to Kilmer et al. Temirov et al., 
"Refractive circular tunnel keroplasty in the correction of high myopia", Vestnik 
Oftalmologii 1991: 3-21-31, suggests the use of collagen thread as intrastromal corneal 
ring material. 

It is also known to use arcuate channels containing a gel-based insert centered on 
the cornea to correct certain visual disorders. U.S. Patent Nos. 5,090,955 and 5,372,580, 
to Simon, suggest introducing a settable polymer or gel into an intrastromal channel and 
allowing the polymer to set. 

These types of procedures typically involve making a partial depth incision into the 
cornea, either radial or circumferential, and then separating the lamella at a known depth. 
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The separation may be continued or furthered, using a variety of instruments as necessary, 
until the desired channel or pocket is formed at the desired depth below the surface of the 
cornea. In U.S. Patent No. 5,547,468 to Simon et al., for example, once the incision has 
been formed, a blunt spatula is inserted through the incision to separate the lamella. 
Following this initial separation of lamella with the blunt spatula, a channel starting 
instrument is inserted into the incision and then rotated in a manner such that the lamella is 
separated along an arcuate path. 

Creation of the initial separation using an ordinary blunt spatula is often very 
difficult. There is little visual access to the tip of the instrument at the base of the incision 
and it may be difficult for the surgeon to feel the bottom of the incision. Improper 
placement or inadequate manipulation of the instrument by the surgeon may result in an 
initial separation at the wrong depth relative to the surface of the cornea or no separation at 
all. Excessive manipulation of the spatula in attempting to initiate the separation at the 
base of the incision may result in damage or trauma to the incised tissue as well as the 
tissue below the incision. 

There is a need therefor for a pocketing tool constructed to provide a reliable 
lamella separation at the desired depth below the surface of the cornea which is less 
sensitive to manipulation difficulties inherent in prior art instruments. 

SUMMARY OF THE INVENTION 
This invention is a surgical instrument for separating the lamella of a cornea. The 
instrument has a dissector and a reference region adapted to contact the surface of the 
cornea. In one aspect of the present invention, the; dissector is disposed at an angle relative 
to said reference region of between about 30° and about 150°, preferably less than about 
110°. 

The reference region may comprise a planar surface or a curved surface. If the 
reference region is configured to have a curved surface, it will typically have a radius of 
curvature in the range of about 6 mm to about 10 mm. 

As the dissector is inserted into the incision, the free advancement of the dissector 
is prevented once the reference surface comes into contact against the surface of the 
cornea. 
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The reference region and the dissector, being disposed in an angular relation to one 
another, converge at an intersection. The instrument handle may then be manipulated to 
cause the dissector to rotate about a point near the intersection. The intersection of the 
reference region and the dissector may take the form of a radius or radiused surface. The 
5 radius in conjunction with the reference region provide a suitable pivot about which the 

dissector may be rotated to initiate the desired separation at the dissector tip. 

The present invention also involves a method of creating an intrastromal separation 
or pocket at the base of a partial-depth corneal. incision involving inserting an instrument 
having a reference surface in angular relation to a dissector until the reference surface 
1 0 contacts the surface of the cornea and rotating the instrument about the vertex of the 

intersection of the reference region and the dissector. 

- The above is a brief description of some deficiencies in the prior art and advantages 
of the present invention. Other features, advantages, and embodiments of the invention 
will be apparent to those skilled in the art from the following description, accompanying 
1 5 drawings and appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a schematic illustration of a horizontal section of the eye. 
Figure 2 is a schematic illustration of the anterior portion of the eye showing the 
20 various layers of the cornea. 

Figure 3 is a front view of the pocketing tool constructed according to the 
principles of the present invention. 

Figure 4 is a detailed view of the tip section of the pocketing tool of Figure 1. 
Figure 5 is a side view of the tip section of Figure 4. 
25 Figure 6 is a perspective view of a pocketing tool having an offset handle. 

Figures 7 and 8 illustrate circumferential and radial incisions respectively. 
Figure 9 illustrates the use of a pocketing tool according to the principles of the 
present invention. 
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DESCRIPTION OF THE INVENTION 

Prior to explaining the details of the inventive devices, a short explanation of the 
physiology of the eye is needed to appreciate the functional relationship of these 
intracomeal inserts or segments to the eye. 

Figure 1 shows a horizontal cross-section of the eye with the globe (1 1) of the eye 
resembling a sphere with an anterior bulged spherical portion representing the cornea (12). 

The globe (1 1) of the eye consists of three concentric coverings enclosing the 
various transparent media through which the light must pass before reaching the light- 
sensitive retina (18). The outermost covering is a fibrous protective portion the posterior 
five-sixths of which is white and opaque and called the sclera (13), and sometimes referred 
to as the white of the eye where visible to the front. The anterior one-sixth of this outer 
layer is the transparent cornea (12). 

A middle covering is mainly vascular and nutritive in function and is made up of 
the choroid, ciliary body (16), and iris (17). The choroid generally functions to maintain 
the retina (18). The ciliary body (16) is involved in suspending the lens (21) and 
accommodation of the lens. The iris (17) is the most anterior portion of the middle 
covering of the eye and is arranged in a frontal plane. It is a thin circular disc similar in 
function to the diaphragm of a camera, and is perforate near its center by a circular 
aperture called the pupil (19). The size of the pupil varies to regulate the amount of light 
which reaches the retina (18). It contracts also to accommodation, which serves to sharpen 
the focus by diminishing spherical aberration. The iris divides the space between the 
cornea (12) and the lens (21) into an anterior chamber (22) and the posterior chamber (23). 
The innermost portion of covering is the retina (18), consisting of nerve elements which 
form the true receptive portion for visual impressions. ' 

The retina (1 8) is a part of the brain arising as an outgrowth from the fore-brain, 
with the optic nerve (24) serving as a fiber tract connecting the retina part of the brain with 
the fore-brain. A layer of rods and cones, lying just beneath a pigmented epithelium on the 
anterior wall of the retina serve as visual cells or photoreceptors which transform physical 
energy (light) into nerve impulses. 
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The vitreous body (26) is a transparent gelatinous mass which fills the posterior 
four-fifths of the globe (11). At its sides it supports the ciliary body (16) and the retina 
(18). A frontal saucer-shaped depression houses the lens. 

The lens (21) of the eye is a transparent bi-convex body of crystalline appearance 
5 placed between the iris (1 7) and vitreous body (26). Its axial diameter varies markedly 

with accommodation. A ciliary zonule (27), consisting of transparent fibers passing 
between the ciliary body (16) and lens (21) serves to hold the lens (21) in position and 
enables the ciliary muscle to act on it. 

Referring again to the cornea (12), this outermost fibrous transparent coating 

10 resembles a watch glass. Its curvature is somewhat greater than the rest of the globe and is 

ideally spherical in nature! However, often it is more curved in one meridian than another 
giving rise to astigmatism. A central third of the cornea is called the optical zone with a 
slight flattening taking place outwardly thereof as the cornea thickens towards its 
periphery. Most of the refraction of the eye takes place through the cornea. 

15 Figure 2 is a more detailed drawing of the anterior portion of the globe showing the 

various layers of the cornea (12) making up the epithelium (31). Epithelial cells on the 
surface thereof function to maintain transparency of the cornea (12). These epithelial cells 
are rich in glycogen, enzymes and acetylcholine and their activity regulates the corneal 
corpuscles and controls the transport of water and electrolytes through the lamellae of the 

20 stroma (32) of the cornea (12). 

An anterior limiting lamella (33), referred to as Bowman's membrane or layer, is 
positioned between the epithelium (31) and the stroma (32) of the cornea. The corneal 
stroma (32) are made up of lamellae having bands of fibrils parallel to each other and 
crossing the whole of the cornea. While most of the fibrous bands are parallel to the 

25 surface, some are oblique, especially anteriorly. A posterior limiting lamella (34) is 

referred to as Descemet's membrane. It is a strong membrane sharply defined from the 
stroma (32) and resistant to pathological processes of the cornea. The endothelium (36) is 
the most posterior layer of the cornea and consists of a single layer of cells. The limbus 
(37) is the transition zone between the conjunctiva (38) and sclera on the one hand and the 

30 cornea (12) on the other. 
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With that background in place, our invention centers on a pocketing tool constructed 
to form an intrastromal separation at a desired depth below the surface of the cornea. The 
pocketing tool has a dissecting or delaminating tip and preferably includes an insertion 
stop feature positioned at a predetermined distance from the tip. As the tip of the 
pocketing tool is inserted vertically into the incision, the stop feature contacts the outer 
surface of the cornea and effectively inhibits further advancement of the pocketing tool tip. 
With the depth of the delaminating tip controlled by the stop feature, the pocketing tool 
may then be manipulated to accurately create the desired separation. 

The stop feature may also provide a steady reference against the surface of the 
cornea from which the pocketing tool may be rotated. Rotating the pocketing tool about 
such a reference provides an enhanced measure of control at the delaminating tip as it 
separates the lamella to form an initial separation or pocket. The pocketing tool is 
typically provided with an elongated handle positioned relative to the tip to provide the 
surgeon with optimum visual access and a steady grip and control as the instrument is 
manipulated. 

Figure 3 illustrates a pocketing tool constructed according to the principles of the 
present invention. The pocketing tool (100) has an instrument handle (120) and a thin 
instrument shaft (140) terminating distally in tip section (150). Instrument handle (120) is 
typically knurled or coated for purposes of gripping, and may have a flat region (1 1 0) to 
allow the instrument to be marked with any desired identifying data. 

The shaft (140) connects.to the handle (120) at connecting hub (130). Connecting 
hub (130) securely attaches the proximal end of the shaft (140) to the handle (120). The 
entire corneal pocketing tool may be of a single piece of material and ground to the final 
net shape. Alternatively, the shaft (140) may be a separate piece and attached by way of an 
interference fit with mating features in the hub, or by bonding or welding or the like. The 
connecting hub (130) may optionally be in the form of a collet or other clamping 
mechanism that allows substitution of different tip instruments, such as, for example, right 
and left handed offset handle pocketing tools as described in detail below. 

The tip section (150) can be seen more clearly in the magnified front and side views 
illustrated in Figures 4 and 5 respectively. Tip section (1 50) is constructed to have a 
reference region (220), which is constructed to contact the surface of the cornea during 
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use, and is connected proximally to the shaft (140) and distally to a dissector (270). The 
reference region (220) may be a generally flat reference surface, may be curved to match 
the contour of the cornea, or may have any other features or construction which allows the 
pocketing tool to reference against the surface of the cornea. If the tip section is 
constructed of wire material, the reference region may be the outside surface of the wire 
itself. 

The shaft (140) is shown disposed at an angle (230) to the plane of the reference 
region (220). In practice, the angle (230) is constructed to provide the surgeon with the 
optimum manual control and visibility for the particular surgery which is to be performed. 
The angle (230) is typically between about 10° to 170°, preferably between about 30° to 
about 90°, most preferably about 60°. A small radius (272) may be provided at the 
transition between the reference region (220) and the dissector (270). Radius (272) may be 
from about 0.01 to about 0.05 inches. 

The dissector may have a variety of constructions including a relatively thin wire 
construction or may have a flat profile construction as shown. In Figures 4 and 5, the 
dissector (270) has an inner surface (274) and an outer surface (273), and is also disposed 
in angular relation to the reference region (220). The dissector angle (205), shown as the 
angle between the inner surface (274) and reference region (220), is typically less than 
150°, preferably less than 1 10°, but may be between about 30° and about 150°, more 
preferably between about 60° to about 100°, most preferably about 75° as shown. 

This angle between the reference region and the body of the dissector may be 
determined in a number of ways. When the surfaces are flat, the determination of the 
relative angular position is quite clear as shown in the figures. When the reference region 
is a curved surface or one or more dimples or protuberances the angular relationship may 
be defined, for example, by determining the angle between two planes that best 
approximate the reference region and the dissector surfaces. 

Inner surface (274) and outer surface (273) generally converge at dissector tip (280). 
The profile of these converging dissector surfaces are created by grinding, chemical 
etching, machining, or the like. The dissector tip (280) may be ground sharp, or may be 
left with a slight radius or even a blunt tip if desired. As will be described in more detail 
below, the pocketing tool of the present invention allows the use of a sharper dissector tip 
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with less risk. The grind angle (2 1 0) between the inner surface (274) and the outer surface 
(273) must provide for enough material in the dissector region to impart the necessary 
structural rigidity as well as remaining sufficiently thin for insertion into a corneal 
incision. The grind angle (210) is typically between about 10° to about 50°, more 
preferably about 25° to about 35°, most preferably about 30°. In the side view illustrated 
in Figure 5, the dissector (270) may have be formed with a full radius (310) as shown. A 
small perpendicular hook or protrusion in the direction that is to be separated may 
optionally be provided at the dissector tip. 

To achieve the desired size, structural integrity, and biocompatibility required for 
proper operation in corneal surgery, the pocketing tool (100) is typically made from 
stainless steel or titanium, preferably anodized titanium. For the purposes of example 
only, the material thickness in the vicinity of the shaft (140) and reference region (220) is 
typically about 0.014 to 0.020 inches. The side view width (282) of the tip section (150) is 
typically constructed to be somewhat smaller than the width of the incision that will be 
used, typically less than about one-half of the width of the expected incision. For typical 
incisions in the range of about 1mm to about 1 .2mm, the width (282) is preferably about 
0.02 inches. The downward distance (284) from the reference region (220) to the dissector 
tip (280) is preferably constructed to coincide with the desired depth of the corneal pocket 
to be formed. If for example, a pocket is to be created at a depth of 0.018 inches from the 
surface of the cornea, then the instrument will be constructed with a downward distance 
(284) of about 0.018 inches. 

Because many corneal surgery procedures are performed while looking through a 
microscope, and thus instrument access can be significantly limited, it may be desirable to 
provide a corneal pocketing tool which has a handle offset from the working plane of the 
dissector. This allows manipulation of the dissector portion of the pocketing tool within 
the incision primarily by rotation of the handle about its longitudinal axis. 

In contrast to the in-line configuration discussed above with reference to Figures 3- 
5, Figure 6 illustrates a corneal pocketing tool (400) having a handle (420) which is offset 
from the dissector (470), dissector tip (480), and reference region (485). In addition to the 
dissector (470) being offset from the longitudinal axis (405) of the handle (420), the 
dissector (470), dissector tip (480) and reference region (485) have been rotated 
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approximately 90° about a vertical axis (403) from their orientation as illustrated with 
regards to the in-line configuration discussed above. The handle (420) is preferably 
knurled to provide optimum gripping and may include one or more flat or recessed 
sections (41 OJ 

5 The dissector (470), dissector tip (480) and reference region (485) are constructed in 

the same manner as described above. Reference region (485) may connect directly to the 
shaft (440) or may connect by way of a straight or curved support member, such as straight 
support (490). Support (490) has an inclination angle (455) relative to the reference region 
(485) and connects to shaft (440) at connecting angle (450). 

1 0 The pocketing tool is typically constructed such that the support (490), inclination 

angle (455) and connecting angle (450) result in the dissector (480) being in the desired 
dissector angle (460) to the reference region (485). As noted above, the dissector angle 
(460) may be between about 30° and 1 50°, more preferably between about 60° to 1 00°, 
most preferably about 75°. The access angle (453) of the handle (420) relative to the 

1 5 vertical axis (403) may be any angle suitable to allow the surgeon to see and manipulate 

the corneal pocketing tool into the incision and to begin intrastromal separation. 
Preferably, access angle (453) is less than about 90°, more preferably about 70° to about 
90°. 

Depending on the position of the incision in the cornea, the direction in which 
20 pocketing is to occur, whether it is the patient's left or right eye, and the positioning of 

other surgical instruments, it may be desirous to have an opposite-handed offset to that 
shown in Figure 6. The principles described above apply equally well to a pocketing tool 
having an oppositely-handed offset. 

To form a pocket or separation between the stromal layers of the cornea, the 
25 pocketing tool is inserted into a partial depth incision (610) as shown in Figure 9. The 

partial depth incision (610) may be of any type or orientation from which intrastromal 
pocketing is to begin. The incision may be a circumferential type incision (5 1 0) for 
forming a radial pocket in the cornea 500 as illustrated in Figure 7 or may be a radial type 
incision (550) for circumferential pocketing, for example, to form an intrastromal channel 
30 (560) as illustrated in Figure 8. Preferably, the incision is made to the depth at which it is 

desired to create an intrastromal pocket. 
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The dissector (270) of the corneal pocketing tool is advanced into the incision (610) 
until reference region (220) comes into contact with the surface (605) of the cornea (620). 
The relatively large contact area of the reference region (220) ensures that there will be no 
significant damage to the corneal tissue as the surgeon applies the downward pressure 
necessary for insertion of the dissector (270) into the incision (610). The downward 
pressure applied to the corneal pocketing tool by the surgeon is absorbed by the reference 
region (220) rather than by the dissector tip (280) against the bottom of the incision. For 
this reason, the dissecting tip may be relatively sharp to facilitate pocketing, without risk to 
the surrounding tissue. 

Because the distance from the reference region (220) to the dissector tip (280) 
corresponds to the desired depth for corneal pocketing (and coinci dentally with the bottom 
of the partial depth incision), once the surgeon appreciates the tactile indication that the 
reference region (220) is in contact with the corneal surface (605) it is known that the 
dissector tip (280) is at the proper depth below the corneal surface (605). Thus, the 
surgeon is not required to use the dissecting tip to feel for the bottom of the incision, but 
instead proper depth of the dissecting tip is indicated by the resistance to further 
advancement of the reference region (220) against the corneal surface (605). This provides 
the surgeon with greatly improved tactile feedback that the instrument is fully inserted and 
reduces the risks of tissue damage or separating the tissue at an incorrect depth. 

With the dissector 270 in place within the incision (610) as shown in Figure 9, an 
intrastromal separation or pocket is initiated simply by pivoting or rotating the instrument 
in the direction indicated by the arrow (640). This allows the dissector (270) and 
dissecting tip (280) to rotate about the radius (272), forcing the stromal layers to 
delaminate by operation of the dissecting tip (280) at the proper depth below the corneal 
surface (605). The amount of rotation required is typically in the range of 10° to 90°, 
preferably around 45°. 

As the instrument is rotated, the depth of the dissecting tip remains controlled in 
part-by the reference region (220) as it rotates about radius (272), and a separation or 
pocket (630) is created. This rotational movement about the transition between the 
reference region (220) and the dissector (270) results at first in motion predominantly 
parallel to the corneal surface (605) and then begins to lift the separated tissue as rotation 

10 
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is furthered. If the width of the incision (610) is greater than the width of the dissector 
(270), it may be desirable to maneuver the dissector across the width of the incision either 
while holding the dissector (270) in the rotated position or by releasing and repositioning 
the dissector (270) to a new position along the width of the incision (610). 

The rotation of the dissector (270) about radius (272) is ultimately accomplished by 
manipulation of the handle of the corneal pocketing tool. When the corneal pocketing tool 
has an in-line configuration, as illustrated in Figure 3, the handle is maneuvered in the 
direction indicated by the arrow (1 07). For the offset corneal pocketing tool (400) 
illustrated in Figure 6, the instrument requires rotational manipulation about the 
longitudinal axis similar to that indicated by the arrow (407). In this case, the space 
requirements to facilitate the overall displacement of the handle is considerably less than 
that of the in-line configuration. 

Once the desired separation or pocket has been started using the present invention, 
various other instruments may then be inserted through the incision to enlarge or otherwise 
modify the pocket. For example, a larger pocket or channel may be created using a 
stromal spreader or various arcuate channeling tools inserted through the incision and into 
the initial pocket formed by the corneal pocketing tool described above. 

All references cited above are hereby incorporated herein by reference. 

The above is a detailed description of a particular embodiment of the invention. It 
is recognized that departures from the disclosed embodiment may be made within the 
scope of the invention and that obvious modifications will occur to a person skilled in the 
art. The full scope of the invention is set out in the claims that follow and their 
equivalents. Accordingly, the claims and specification should not be construed to unduly 
narrow the full scope of protection to which the invention is entitled. 
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1 . A surgical instrument for separating the lamella of a cornea, comprising a 
reference region adapted to contact the surface of said cornea and a dissector, said 
dissector and said reference region being oriented at an angle of less than about 1 1 0 
degrees to said reference region. 

2. The surgical instrument of claim 1 wherein said angle is between about 60 
degrees to about 100 degrees. 

The surgical instrument of claim 1 wherein said angle is less than about 90 

4. The surgical instrument of claim 3 wherein said angle is about 75 degrees. 

5. The surgical instrument of claim 1 wherein said reference region comprises 
a substantially planar surface. 

6. The surgical instrument of claim 1 wherein said reference region comprises 
a curved surface having a radius of curvature between about 6 mm to about 10 mm. 

7. The surgical instrument of claim 1 , wherein said reference region and said 
dissector converge at a radius. 

8. The surgical instrument of claim 1, further comprising an elongate handle 
connected to said reference region. 

9. A surgical instrument for separating the lamella of a cornea at the base of a 
partial-depth incision, comprising a reference surface and a dissector positioned at an angle 
relative to said reference surface such that the free advancement of said dissector into said 
incision is prevented by contact of said reference surface against said cornea. 

1 0. A surgical instrument for separating the lamella of a cornea at the base of a 
partial-depth incision, comprising a tip section and a handle; said tip section having a 



3. 

degrees. 



PCT/US98/26966 

WO 99/30656 

dissector adapted to enter the incision and a reference region adapted to rest against the 
surface of the cornea. 

1 1 . The surgical instrument of claim 1 0, wherein said dissector and said 
reference region have a common intersection and whereby rotation of said handle causes 
said tip section to pivot about a point near said intersection. - . 

12. The surgical instrument of claim 10 wherein said dissector is at an angle of 
less than about 1 1 0° to said reference region. 

1 3 . The surgical instrument of claim 1 1 , wherein said intersection is a radiused 
surface connecting said reference region to said dissector. 

14. A method of creating an intralamellar pocket at the base of a partial-depth 
corneal incision comprising the steps of 

(a) inserting a dissector of an instrument having a reference surface in angular 
relation to said dissector into said incision until the reference surface contacts the surface 
of the cornea; and 

(b) rotating the instrument about the vertex of the intersection of the reference 
surface and the dissector, whereby the distal dissecting tip is caused to separate the lamella 
of the cornea. 



13 



WO 99/30656 



PCT/US98/26966 



1/5 




FIG. 2 

SUBSTITUTE SHEET (RULE 26) 



WO 99/30656 



3/5 



PCTAJS98/26966 




SUBSTITUTE SHEET (RULE 26) 



WO 99/30656 



4/5 



PCT/US98/26966 



407 




SUBSTITUTE SHEET (RULE 26) 



WO 99/30656 



PCT/US98/26966 




SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



lm ttlonal Application No 

PCT/US 98/26966 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 A61F9/013 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classifi cation system followed by classification symbols) 

IPC 6 A61F 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international searcn (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


x,P 


WO 98 46192 A (GANDIONCO ISIDRO MATIAS 


1-5,7-13 


;SCHOLL JOHN ANTHONY (US); KERAVISION INC) 






22 October 1998 






see figure 12 






see page 17, line 9 - line 21 






see page 19, paragraph 1 






see claim 38 




X 


US 5 405 355 A (UPDEGRAFF STEPHEN A ET 


1,2,5, 




. AL) 11 April 1995 


8-10,12 


A 


see figure 1 


3,11 




see column 2, line 61 - column 3, line 13 




X 


US 5 222 967 A (RAE CAROL A ET AL) 


1,2,5,9, 




29 June 1993 


10,12 


A 


see column 4, line 25 - line 40 


3,11 




see claims 1,2 






see figure 6 






-/- 





Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



° Special categories of cited documents : 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use. exhibition or 
other means 

"P" document published prior to the international -filing date but 
later than the priority date claimed 



T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X - document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

■Y* document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 

8 April 1999 


Date of mailing of the international search report 

15/04/1999 


Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (*3V70) 340-2040, Tx. 31 651 epo ni. 
Fax: (+31-70) 340-3016 


Authorized officer 

Mary, C 



Form PCT/1S/U210 (second sheet) (July 1992) 



BNSDOCID: <WO „_9930656A1_I_> 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



Irtti Jonal Application No 

PCT/US 98/26966 



C.(Contlnuation> OOCUMENTS CONSIOEREO TO BE RELEVANT 



Category ■ Citation of document, wtth indication, where appropriate, or the reievani passages 



Relevant to datm No. 



US 5 411 510 A (FUGO RICHARD J.) 2 May 1995 
see figure 2 

see column 3, line 48 - column 4, line 26 

WO 97 04726 A (KRITZINGER MICHIEL S 
;UPDEGRAFF STEPHEN A (US)) 
13 February 1997 
see figure 1 
see claims 1,4 



1-3,5, 
8-12 



1,6 



Form PCT/ISAV210 (continuation of second she»t) (Juty 1992) 



INTERNATIONAL SEARCH REPORT 



...temaoonaj appticaoon No. 

PCT/US 98/26966 



Box I Observations where 



certain claims w re found unsearchable (Continuation of Item 1 of first sheet) 



This 



international Search Report has not t>een established in respect of cenain c.a.ms under Article I7(2)(a) lor me loilowing reasons: 



because mey relate to subject matter not required to be searched by this Aumor.ty. namely: 

Rule 39.1(iv) PCT - Method for treatment of the human or animal body by 
surgery 



14 



2 - D S S se N ^ relate to parts ot the international Applicaoon mat do not comply w.m me prescribed requirements to such 
£ MM ma* no meanSngh.1 international Search can be earned out. specifically: 



□ 



Claims Nos.: 

because tney are dependent claims 



and are not dratted in accordance with the second and third sentences ot Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This international Searching Authority found muiopie inventions in this .nternaoonai applicaoon. as follows: 



1 . | | As all required additional search lees 



were timely paid by the applicant, this tnternaoonal Search Report covers all 



searchable claims. 



2. | ] As all searchable claims 
ot any addioonal fee. 



could be searcned without effort justifying an add.Oonal tee. this Authority did not invite payment 



3. Q As only some ot the required additional search fees >^ M ^*jW*£* applicant, this international Search Repon 



covers only those claims tor which tees were paid, specifically claims Nos.: 



4 n No required additional search fees were timely paid by the applicant Consequen« y this international Search Report is 
' 1 — 1 restricted to the invention first menooned in me claims: it is covered by claims Nos.. 



Rsmartc on ProtMt 



j j The addioonal search fees were accompanied by me applicant protest. 
| j no protest accompanied me payment ot addioonal search tees. 



Form PCT/1SA/210 (cononuaoon or first sheet (1)) (July 1998) 



RNJc;nnC!n- <WO <VP3D656A 1 I > 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



Int Mono) Application No 

PCT/US 98/26966 



Patent document 




I UU IIL43UUI 1 


Patent tamily 




Publication 


cited in search report 




date 


member(s) 




date 


WO 9846192 


A 


22-10-1998 


AU 


7116998 


A 


11—11 -1QQQ 


US 5405355 


A 


11-04-1995 

XX wT 1 J J J 


NONE 








US 5222967 


A 


29-06-1993 


A 1 1 

AU 


3923993 


A 


18-11-1993 








CA 


2110796 


A 


28-10-1993 








EP 


0593705 


A 


27-04-1994 








JP 


7505324 


T 


15-06-1995 








US 


5423840 


A 

A 


1 j-0o-199d 








WO 


9320761 


A 


^o-lU-19y3 


US 5411510 


A 




nunc 








WO 9704726 


A 


13-02-1997 


US 


5779711 


A 


14-07-1998 








AU 


6602596 


A 


26-02-1997 








AU 


6602696 


A 


26-02-1997 








AU 


.6639096 


A 


26-02-1997 








WO 


9704725 


A 


13-02-1997 








wo 


9704727 


A 


13-02-1997 



Foim PCT/1SA/210 (patent lanriy annex) (July 1992) 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 





(21) International Application Number: PCT/US98/26966 

(22) International Filing Date: 16 December 1998 (16.12.98) 



(30) Priority Data: 

08/993,445 



18 December 1997 (18.12.97) US 



(63) Related by Continuation (CON) or Continuation-in-Part 

(CIP) to Earlier Application 08/993i445 (CIP) 

Sled on 18 December 1997 (18.12.97) 

(71) Applicant (for all designated States except US): KERAVI- 
SION, INC. [US/US]; 48630 Milmont Drive. Fremont, CA 
94538-7353 (US). 

rUS/USI; 36520 Alder Court, Fremont, CA 94536 (Ub). 
SCHOLL, John, A. [US/US]; 14 Woodranch Circle, 
Danville, CA 94506 (US). 

(74) Agents: BECKING, Frank. P. et al.; Morrison & Foereter LU». 
755 Page Mill Road. Palo Alto. CA 94304-1018 (US). 



(81) Designated States: AL. AM, AT, AU, AZ, BA. BB, BG, BR. 
BY CA CH, CN, CU, CZ, DE, DK, EE, ES. FI, GB, GD, 
GE GH, GM. HR, HU, ID, IL, IN. IS. JP, KE. KG, KP, 
kr KZ LC, LK, LR, LS, LT, LU, LV, MD, MG. MK, 
MN, MW, MX, NO, NZ. PL, PT, RO, RU. SD, SE, SG. 
SI SK SL, TJ, TM, TR. TT, UA, UG, US, UZ, VN, YU, 
ZW ARIPO patent (GH, GM. KE, LS, MW, SD, SZ, UG, 
ZW) Eurasian patent (AM, AZ, BY, KG, KZ. MD, RU, TJ, 
TM). European patent (AT, BE, CH, CY, DE, DK, ES, FI, 
FR GB GR, IE, IT, LU, MC, NL. PT, SE), OAPI patent 
(BF, Bj', CF. CG, CI, CM, GA, GN, GW, ML, MR, NE, 
SN, TD. TG). 



Published 

With international search report. 
With amended claims. 

Date of publication of the amended ^ ^ ^ 




(54) Title: CORNEAL POCKETING TOOL 
(57) Abstract 

The invention relates to a corneal 
pocketing tool for separating the lamella 
of the cornea. The corneal pocketing 
tool has a dissector portion for insertion 
into a corneal incision and a reference 
surface or region adapted to contact the 
comea. As the dissector is advanced 
into the corneal incision the reference 
region comes into contact with the sur- 
face of the comea and resists further 
advancement of the dissector. As the 
reference region is moved in a clock- 
wise or counterclockwise direction, the 
dissector portion follows in the same di- 
rection forming a pocket in the cornea. 



aN^no-tirS- <-wn . 9«v>fi56A 1 ia> 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


SZ 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


- Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


. Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


. Norway 


zw 


Zimbabwe 


CI 


Cdie d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Sami Lucia 


RU 


Russian Federation 






DE 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SC 


Singapore 







PCT/US98/26966 

WO 99/30656 

AMENDED CLAIMS 
[received by the International Bureau on 15 June 1999 (J 5-06.99); 
original claims 1 , 9 and 1 0 amended; new claims 15-21 added; 
remaining claims unchanged (3 pages)] 



a 



1 . A surgical instrument for separating the lamella of a cornea, comprising 
reference region adapted to contact the surface of said cornea and a dissector having a tip 

5 with an end forming a leading edge, said dissector and said reference region being oriented 

at an angle of less than about 110 degrees to each other. 

2. The surgical instrument of claim 1 wherein said angle is between about 60 
degrees to about 100 degrees. 

3. - The surgical instrument of claim 1 wherein said angle is less than about 90 

10 degrees. 

4. The surgical instrument of claim 3 wherein said angle is about 75 degrees. 

5. The surgical instrument of claim 1 wherein said reference region comprises 
a substantially planar surface. 

6. The surgical instrument of claim 1 wherein said reference region comprises 
15 a curved surface having a radius of curvature between about 6 mm to about 10 mm. 

7. The surgical instrument of claim 1 , wherein said reference region and said 
dissector converge at a radius. 

8. The surgical instrument of claim 1 , further comprising an elongate handle 
connected to said reference region. 

20 9 . A surgical instrument comprising a reference portion having a surface and a 

dissector portion adapted for separating the lamella of a cornea, said dissector portion 
extending from said reference portion and positioned at an angle relative to said reference 
surface such that the free advancement of said dissector into said incision is prevented by 
contact of said reference surface against said cornea. 

25 ! o. A surgical instrument comprising a reference region, a tip section and a 

handle section said tip section having a dissector adapted to enter a partial-depth incision 
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in a cornea and separate the lamella of the cornea at a depth limited by said reference 
region which is adapted to rest against the surface of the cornea. 

1 ] . The surgical instrument of claim 10, wherein said dissector and said 
reference region have a common intersection and whereby rotation of said handle causes 
said tip section to pivot about a point near said intersection. 

12. The surgical instrument of claim 10 wherein said dissector is at an angle of 
less than about 1 1 0° to said reference region. 

13. The surgical instrument of claim 1 1 , wherein said intersection is a radiused 
surface connecting said reference region to said dissector. 

14. A method of creating an intralamellar pocket at the base of a partial-depth 
corneal incision comprising the steps of 

(a) inserting a dissector of an instrument having a reference surface in angular 
relation to said dissector into said incision until the reference surface contacts the surface 
of the cornea; and 

(b) rotating the instrument about the vertex of the intersection of the reference 
surface and the dissector, whereby the distal dissecting tip is caused to separate the lamella 
of the cornea. 

1 5. The instrument of claim 1 wherein said leading edge has a shape selected 
from rounded shapes and flattened shapes. 

16. The instrument of claim 1 wherein said tip has a profile at least 
substantially perpendicular to said leading edge, said profile defining an angle between 
about 10° to about 50°. . 

1 7. The instrument of claim 1 6 wherein said profile defines an angle between 
about 25° and about 35°. 
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18. The instrument of claim 1 wherein said dissector tip is blunt. 

19. The instrument of claim 9 wherein said dissector has an end with a leading 
edge haying a shape selected from rounded shapes and flattened shapes. 

20. The instrument of claim 1 9 wherein said end has a profile at least 
substantially perpendicular to said leading edge, wherein said profile defines an angle 
between about 10° to about 50°. 

21. The instrument of claim 20 wherein said profile defines an angle between 
about 25° and about 35°. 
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